Induction of multilocus lesions by UVC-radiation in mouse L5178Y lymphoblasts.
The survival, the mutant frequency and the nature of the DNA alteration responsible for the inactivation of the thymidine kinase (tk) locus were investigated in 5 strains of mouse L5178Y lymphoblasts exposed to UVC radiation. The nature of the DNA alteration was investigated in independent TK-/- mutants using Southern blot analysis. The concomitant loss of galactokinase (GK) activity in homogenates of individual TK-/- mutants was taken as an indication that the lesion inactivating the tk allele extended to the neighboring galactokinase (gk) allele. The survival of strains LY-R16 and LY-R83 was decreased to a greater extent than that of strains LY-S1, LY-SR1, and LY-3.7.2C, reflecting a deficiency in excision repair in strains derived from LY-R cells. The TK-/- mutant frequency of strain LY-R83, which is monosomic for chromosome 11 and thus hemizygous for the tk and gk genes, was only 50% of the mutant frequency of strain LY-R16 which is heterozygous for the tk gene. Moreover, a greatly reduced percentage of individual spontaneous and UVC-induced TK-/- mutants of strain LY-R83 showed loss of GK activity in comparison to the other strains. This result indicates that UVC irradiation induces intergenic mutations and that such mutants are poorly recovered in the hemizygous strain. Strain LY-3.7.2C appears to have only one active galactokinase (gk) allele, and very few TK-/- mutants of this strain showed loss of GK activity, possibly because this strain, although heterozyogous for the tk gene, is hemizygous in the region of the gk gene. Strains LY-R16 and LY-S1 are deficient in the repair of UVC- and X-radiation-induced damage, respectively, and the percentage of TK-/- mutants with intergenic mutations was higher for strain LY-R16 after UVC-radiation and for strain LY-S1 after X-radiation. These results indicate that unrepaired DNA lesions lead to an increase in intergenic mutations.